Abstract Objective: To: (i) determine the prevalence of self-reported eating less and eating down during early and late pregnancy and postpartum, and explore risk factors associated with eating less; (ii) examine the association between eating less and diet quality; and (iii) determine the association between eating less and weight gain during pregnancy. Design: Data were collected longitudinally from a cohort of women participating in a community health programme. Diet was assessed at three time points (≤20 weeks' gestation, 36 weeks' gestation, 6 months' postpartum), body weight was measured during study enrolment (≤20 weeks' gestation) and at 36 weeks' gestation, and information about the woman and her household was collected at enrolment. Setting: The Rang-Din Nutrition Study in the Rangpur and Dinajpur districts of Bangladesh. Subjects: Women (n 4011). Results: The prevalence of self-reported eating less differed by time point (75·9 % in early pregnancy, 38·8 % in late pregnancy, 7·4 % postpartum; P < 0·001). The most common reason for eating less across all time periods was food aversion or loss of appetite. Women who reported eating less in late pregnancy had consumed animal-source foods less frequently in the preceding week than women who reported eating more (mean (SD): 11·7 (7·4) v. 14·8 (9·2) times/week; P < 0·001) and had lower weekly weight gain than women who reported eating more (mean (SE): 0·27 (0·004) v. 0·33 (0·004) kg/week; P < 0·001). Conclusions: Eating less has negative implications with respect to diet quality and pregnancy weight gain in this context.
Pregnancy is a critical period for the health of both the woman and her fetus (1) , yet it is also a time during which nutrient requirements are increased and risk of nutritional inadequacy is high (2, 3) . This is particularly true in low-and middle-income countries where diet quality is typically poor and intake is often inadequate even prior to pregnancy. Bangladesh has a high burden of undernutrition among both children and women. In 2014, the prevalence of underweight (BMI < 18·5 kg/m 2 ) and short stature (height < 145 cm) among ever-married women aged 15-49 years was 19 and 13 %, respectively (4) . In a crosssectional study of children and women in Mymensingh and Rangpur districts of Bangladesh using 12 h weighed food records and 12 h diet recalls, the mean (SD) prevalence of adequate intake of eleven micronutrients among women was 26 (10) % (5) . The prevalence of adequacy was even lower for Fe (16 %), Zn (22 %), vitamin B 12 (1 %), folate (0 %), vitamin A (3 %) and Ca (0 %). Among this same study population of women, 84 % of energy came from rice, suggesting that the dietary inadequacies are due to poor nutrient density in the diet and low dietary diversity (6) . While diets of non-pregnant women in Bangladesh are poor, the problem can be exacerbated during pregnancy and lactation due to factors such as pregnancyrelated food aversions, cultural beliefs about diet during pregnancy and postpartum, and household food insecurity.
Of even greater concern is evidence suggesting that many pregnant women eat less compared with their prepregnancy intake for various reasons. For example, in one national survey, 32·8 % of women reported eating less food during their previous pregnancy compared with their usual pre-pregnancy intake (7) . In that study, knowledge that 'increased consumption during pregnancy is optimal' was reported as the most significant factor associated with increased intake, although maternal education, number of antenatal visits, number of meals consumed and money spent on food were also associated with eating more. A small mixed-methods study examining the social and environmental factors related to maternal malnutrition in rural Barisal district, in southern Bangladesh, found that 12·2 % of women reported eating less food during their previous pregnancy compared with their usual prepregnancy intake (8) . The primary barriers to increasing food intake were discriminatory food allocation (90 %), lack of decision-making power (85 %), lack of family support (67 %), economic and access constraints (50 %), illness (46 %) and concerns about the size of the baby (20 %) .
The behaviour of purposefully eating less due to sociocultural beliefs, what we refer to herein as 'eating down', has been cited in the literature over the past three decades with respect to diets during pregnancy in Asian countries, including India (9) (10) (11) (12) (13) , Pakistan (14, 15) , Indonesia (16) , Nepal (17) and Bangladesh (7, 8) . The prevalence of eating down is not well documented, and more recent investigations suggest that it is declining (8, 17) , although eating less food during pregnancy is still common. A survey in the rural Sarlahi district in Nepal found that 60 % of women reported eating less food or rice during pregnancy, but that a lower percentage of women decreased intake of micronutrient-dense foods (<20 %) (17) . The consequences of eating less in terms of diet quality and the ultimate impact on pregnancy weight gain and other health outcomes are not well documented.
The current study had three objectives: (i) to provide new data on the prevalence of eating less and eating down, identify the reasons reported for this behaviour during early pregnancy, late pregnancy and postpartum, and explore risk factors associated with eating less in late pregnancy; (ii) to examine the association between eating less and diet quality; and (iii) to determine the association between eating less and weight gain during pregnancy.
Methods
The present evaluation was conducted as a part of the Rang-Din Nutrition Study, a longitudinal clusterrandomized trial to evaluate the effectiveness of lipidbased nutrient supplements provided to pregnant and lactating women and their children with regard to nutritional and health outcomes. Details of the study methods have already been published (18) In brief, LAMB, a local non-governmental organization, implemented the interventions of the effectiveness trial through its Community Health and Development Program in eleven unions in the Rangpur and Dinajpur districts in north-west Bangladesh from September 2011 through May 2015. Women were eligible for enrolment in the evaluation if they were ≤20 weeks' gestation and had no plans to move out of the study area for approximately the next 3 years. Community health workers (CHW) identified new pregnancies through active surveillance from September 2011 through August 2012 and confirmed pregnancies with a urine strip test. Women participating in the programme were provided with lipid-based nutrient supplements (LNS arm) from pregnancy through 6 months postpartum or iron and folic acid tablets (IFA arm) from pregnancy through 3 months postpartum, depending on their cluster assignment. Standard messages primarily about the supplements were provided to all women participating in the study (see online supplementary material, Supplemental Information). Trained enumerators visited the women's homes at enrolment, 35 weeks' gestation and 6 months' postpartum, and women visited safe delivery units (SDU) at enrolment and 36 weeks' gestation for interviews and assessments. Information regarding socio-economic and demographic characteristics, food security, and knowledge, attitudes and practices regarding maternal nutrition were collected at the women's homes at enrolment. An asset index was developed using principal components analysis and women were classified into household food security categories according to the Household Food Insecurity Access Scale (19) . Women were asked to recall their last menstrual period, which was used to determine gestational age at enrolment and to schedule the 35 and 36 weeks' gestation visits at the home and SDU, respectively. Medical history and anthropometric measurements were taken at the first SDU visit and the woman's weight was measured again at the SDU at 36 weeks' gestation.
Women's diets were assessed at the women's homes at enrolment (early pregnancy), 35 weeks' gestation (late pregnancy) and 6 months' postpartum (postpartum).
Diets were assessed using an eighteen-item 7 d FFQ. Foods were chosen because they were suspected to be consumed less during pregnancy or they represented important nutrient sources in a typical diet in this region of Bangladesh. At each of the three interviews women were asked to recall the number of times and days they consumed specific food items in the past 7 d. Women were also asked to describe their overall diet in terms of amount of food ('Compared to your overall diet before you were pregnant, are you consuming more, less or the same amount of food?') and number of meals they currently consumed ('Compared to the number of meals you ate each day before you were pregnant, are you consuming more, less or the same number of meals?') compared with their pre-pregnancy diet. For these two questions women could respond that they were consuming (i) more, (ii) the same or (iii) less compared with their pre-pregnancy diet. If a woman reported 'more' or 'less', she was asked to provide the reason(s) for the change in diet pattern. These questions were open ended and women could provide more than one reason. At each time point, women were also asked if they were currently avoiding any foods and, if so, which foods. Finally, at 35 weeks' gestation, women were also asked to compare their current consumption of each FFQ food item with their pre-pregnancy intake of that food (17) . Data on specific quantities of foods consumed were not collected.
Several variables were derived from this FFQ. Women who reported eating less food were further classified at the time of the analysis into a subgroup who were eating down if they reported eating less for any of the following reasons to an open-ended question: (i) concerned about the health of her baby; (ii) concerned about her own health; (iii) concerned about too much weight gain; (iv) concerned about difficult labour; (v) concerned about the size of the baby being too large; or (vi) religious beliefs. Food group variables were also created based on FFQ data. Animal-source foods (ASF) included the sum of the number of times women reportedly consumed any meat, poultry, eggs, fish, dried fish, milk and other dairy products. Because milk and other dairy products are consumed in very small quantities (e.g. milk in tea), each time they were reported they were given half the weight compared with the other foods. Red and green leafy vegetables (RGLV) included the sum of the number of times green leafy vegetables and red leafy vegetables were consumed. Vitamin C-rich foods included the sum of the number of times Indian jujubes, guava, mango and pineapple were consumed.
At enrolment and 36 weeks' gestation, maternal weight was measured twice by trained anthropometrists at the SDU and recorded to the nearest 0·1 kg (adult scale, Seca 874). Measurements were repeated a third time if the first two measurements were not within a pre-specified error tolerance. The mean of the two closest weight measurements was used for analysis. Weekly weight gain was calculated as the weight at 36 weeks' gestation minus the weight at enrolment, divided by number of weeks between the two measurements.
Two women not involved in other study activities and trained in qualitative methods conducted semi-structured in-depth interviews among a purposively selected subsample of women in the LNS arm, from four of the eleven unions. The primary purpose was to understand variability in adherence to LNS recommendations. Additionally, beliefs and practices regarding diet during pregnancy were also discussed. In the present paper, we concentrate on the section of the interviews that focused on the quantity of food for pregnant women. In-depth interviews were conducted among trial participants (n 16), family members of participants (including mothers-in-law, sisters-in-law and husbands; n 10) and CHW (n 8). Details regarding these interviews have already been published (20) . Quantitative data were double-entered into an Oracle database and converted to SAS for Windows version 9.3 for analysis. Each outcome variable was checked separately for outliers, errors and variable transformation, as needed. After transcription, translation and review, the Microsoft Word files of English transcripts of the in-depth interviews were imported into NVivo version 10 for analysis.
Statistical analyses
We used mixed-model ANOVA and logistic regression (PROC GLIMMIX) to evaluate continuous and dichotomous outcomes, respectively, accounting for the subject and cluster effect where appropriate. Factors considered in multivariate models were based on an a priori theoretical framework linking each factor with the outcome of the analysis. We evaluated the need to account for intervention group in our models and found that it was not a significant covariate or effect modifier in this analysis, so it was not included in our final models. Pairwise differences were tested adjusting for multiple comparisons using the Tukey-Kramer method.
Separate models were used to evaluate the dichotomous dependent variables of eating less food, eating down, eating fewer number of meals and avoiding foods across the three time points of interest: early pregnancy, late pregnancy and postpartum. Due to the high collinearity between the subject effect and cluster effect, the cluster effect was removed from models that would not converge otherwise. The same approach was used to examine factors associated with eating less food in late pregnancy and associations between consuming less of specific foods and consuming less food overall in late pregnancy.
To evaluate the consequences of eating less on diet quality, mixed-model ANOVA was used. Diet quality was defined based on the number of times ASF, lentils and RGLV were consumed in the previous week as a continuous variable. These variables were not normally distributed and suitable transformations were explored. For ASF consumption, we found that a square-root transformation provided the best fit, while for lentils and RGLV a negative binomial provided the best fit. We evaluated the relationship for all time points aggregated (PROC GLIMMIX) and stratified by time point (PROC GENMOD). Season was controlled for in the models by including a categorical season variable as a covariate in each model, standard errors were adjusted for the effect of cluster and subject, and the Tukey-Kramer adjustment for multiple comparisons was used.
Mixed-model ANOVA was used to evaluate the association between eating less and weight gain during pregnancy. Weight gain was log-transformed for analysis and the model adjusted for maternal age, BMI and gestational age at enrolment, parity, and season of interview at 36 weeks' gestation.
Constant comparison analysis (21) was used to analyse perceptions about the amount of food pregnant women should consume, as documented in the in-depth interviews. One investigator (K.L.H.) coded all of the respondents' discussions regarding amount of food into three umbrella codes: more, less, same. She then reviewed the responses by each group of respondents (CHW, women, relatives) and proceeded to develop overarching themes.
This study was approved by the UC Davis Institutional Review Board, the Ethical Review Committee of the International Center for Diarrhoeal Disease Research, Bangladesh and the LAMB Research Ethics Committee. Women indicated their written consent to participate in the study after a consent form was read to them. If a participant was less than 18 years old, her guardian signed the consent form on her behalf and participants who could not write provided consent with a thumbprint.
Results
Between September 2011 and August 2012, 5490 pregnant women were identified through the programme (Fig. 1 ). In total, 4011 women were enrolled, 3280 were visited at their homes at approximately 35 weeks' gestation, 2937 completed the 36 weeks' visit and 3689 completed the 6 months' postpartum home visit. Baseline characteristics of the women are summarized in Table 1 .
Eating down was reported rarely (<4 %) during any period, although the most common reason reported was concern about own health. In contrast, there were high rates of eating less during pregnancy, estimated at 75·9 % in early pregnancy, 38·8 % in late pregnancy and 7·4 % in postpartum (P < 0·001; Table 2 ). A similar pattern was seen with the reported change in number of meals women consumed during these three periods. The most common reasons reported for eating less were food aversions or loss of appetite (75·4 %), followed by illness (49·2 %) and nausea and vomiting (41·0 %; Table 3 ). Of the 4589 women who reported eating less food, 3222 gave more than one reason for doing so. Approximately 43·5 % of these women reported both nausea and vomiting and food aversions or loss of appetite, 41·0 % reported both illness and food aversions or loss of appetite, and 26·1 % reported both nausea and vomiting and illness. We also found that 16·6 % of these women reported all three reasons: food aversions or loss of appetite, illness, and nausea and vomiting. Similar reasons were reported for eating fewer meals (see online supplementary material, Supplemental Table 1 ). Reported avoidance of specific foods was most prevalent in the postpartum (42·8 %) and least prevalent in late pregnancy (21·0 %) and differed significantly across the three time points (P < 0·001).
Several demographic and socio-economic factors were associated with eating less (Table 4) . Primigravid women (OR = 0·59; 95 % CI 0·51, 0·69), women <20 years old (OR = 0·71; 95 % CI 0·61, 0·82), women with a primaryschool education or less compared with women with greater than a primary-school education (OR = 1·51; 95 % CI 1·30, 1·75) and those living in a joint family as opposed to a single family (OR = 0·71; 95 % CI 0·60, 0·83) had lower odds of reporting eating less in late pregnancy. Food insecurity was associated with eating less and women who held the belief that women should eat less during pregnancy were more likely to eat less themselves.
Qualitative assessment of pregnancy diet patterns
In-depth interviews with women, family members and CHW revealed the following common beliefs: (i) women should eat more during pregnancy; (ii) pregnant women need to eat more frequent meals of smaller portions; (iii) pregnant women are eating for two; and (iv) there are challenges to eating more during pregnancy. While most respondents stated that pregnant women should eat more, some raised concerns about pregnant women consuming more food. One husband interviewed explained his concern that when a woman consumes too much, 'the child in the womb may have a problem or the child's mother may have a problem'. Further, some respondents alluded to a fear of a caesarean delivery if the baby became too big. While these quotes illustrate that there are still beliefs that are consistent with eating down, the majority of respondents explained that women should eat more while pregnant. Many respondents reported that pregnant women should eat more frequent meals. This was also coupled with an explanation that pregnant women cannot eat as much food at one time, so they should eat smaller portions more often. One sister-in-law explained: 'It may be four or five times a day. Before becoming pregnant, three times a day should be eaten. She should eat a little amount at a time and repeatedly when she is pregnant.' However, respondents disagreed on the specific number of times a pregnant woman should eat, ranging from an increase of two handfuls of rice per day to eating eight times in a day. Eating for two was commonly cited in interviews with CHW and women, but was not a strong theme among family members. One CHW speaking about pregnant women explained: 'She should remember that she is like two people … she should take the food for two people.' Many CHW, women and family members acknowledged the challenges pregnant women face in consuming more food due to poor appetite, illness, nausea and vomiting. For example, a woman explained the challenge to increasing food consumption during pregnancy: 'During pregnancy one cannot take as much as she could take before pregnancy … A little more than that [amount before they were pregnant] should be taken but they cannot. In fact, one can hardly take that much … Oh, mother! One loses willingness to take even a little more than the usual amount of rice and pulses. And if one takes, she cannot even move at all.' Implications of 'eating less' with regard to diet quality On average, all women consumed nutrient-dense foods such as ASF (mean (SD): 10·8 (7·8) times/week) and RGLV (5·0 (4·8) times/week; Table 5 ). The primary sources of ASF were fish, eggs and milk (see online supplementary material, Supplemental Table 2 ). Green leafy vegetables were more commonly consumed than red leafy vegetables. There was some degree of seasonal variation in the consumption of all the foods evaluated, which was most distinct for fruits (data not shown).
Women who reported eating less food overall in late pregnancy also reported eating less of most of the specific food items assessed (Table 6 ). In particular, women who reported eating less overall had greater odds of eating less meat (OR = 2·28; 95 % CI 1·93, 2·68), fish (OR = 2·22; 95 % CI 1·88, 2·63) and poultry (OR = 2·00; 95 % CI 1·70, 2·34) compared with women who did not report eating less.
The frequency of consumption of ASF, lentils and RGLV differed significantly between the three time periods (P ≤ 0·002 for all). The frequency of consumption of each was highest in late pregnancy and lowest in the postpartum period. Maternal report of eating more overall was significantly associated with more frequent consumption of ASF and lentils across all time periods (Table 5) . When stratified by time period, eating more was also significantly associated with more frequent RGLV consumption.
The most common foods that women reported avoiding across all time periods were duck and other Table 3 ). Among those who reported avoiding foods during early pregnancy, 32 % avoided fish and 12 % avoided spinach (leafy vegetables). Pineapple was avoided by 35 % and papaya by 19 % of respondents who reported avoiding foods during late pregnancy.
Implications of an 'eating less' diet pattern with regard to weight gain during pregnancy Overall, women gained on average 6·37 (2·82) kg (mean (SD); median (interquartile range): 6·30 (4·55-8·15) kg) from enrolment through the late pregnancy assessment visit at~36 weeks, which translates into roughly 0·29 kg/week. Diet pattern in late pregnancy was significantly associated with weekly weight gain during pregnancy (Fig. 2) . Women who reported eating less gained 0·06 kg less per week compared with women who reported eating more (P < 0·001). After adjusting for the woman's age, BMI and gestational age at enrolment, parity and season, the difference was attenuated to 0·05 kg/week (P < 0·001), which translates to 1·28 (0·16) kg (mean (SE)) throughout the observed period of pregnancy. Weekly weight gain among women who reported eating less was also lower compared with women who reported eating the same, and this difference also remained significant in the adjusted model (Fig. 2) .
Discussion
The practice of eating less food during early and late pregnancy was highly prevalent in this population (76 and 39 %, respectively) and had negative implications with regard to diet quality as well as weight gain during pregnancy. In contrast, eating down during early and late pregnancy was not a common practice (0·9 and 3·7 %, respectively), and the prevalence was notably lower than what has been reported in other studies in similar contexts (7, 8, 17) , which suggests that there may be some generational shift in this behaviour. Data from the in-depth interviews suggest that while eating down was not common, women may still be receiving advice regarding eating down, given some of the beliefs reported by family members. Percentages within a row with unlike superscript letters were significantly different (P < 0·05). *OR were calculated using mixed-model logistic regression adjusting for multiple comparisons. †Eating less, the same or more food compared with pre-pregnancy diet. ‡Eating down is a subset of those eating less food, but is represented as a prevalence at each time point out of all women at that particular time point. §Fewer, the same or more meals compared with pre-pregnancy diet.
Food aversions, loss of appetite, illness, and nausea and/ or vomiting were the most common reasons pregnant women gave for eating less, symptoms that are common among even otherwise healthy pregnant women. Given the high proportion of women who consumed less in this context, and the health implications for the woman and fetus, ways to address these barriers should be considered. We did not identify any studies that attempted to improve maternal dietary intake during pregnancy by addressing such barriers. Previous studies have evaluated the effect of ginger and vitamin B 6 on reducing nausea and vomiting during pregnancy, and in a recent review ginger was effective at reducing pregnancy-induced nausea and vomiting (22, 23) . The prevalence of nausea and vomiting in the previous 14 d reported in late pregnancy (at 35 weeks' gestation) in this population was 29 and 18 %, respectively (data not shown) and 15 % of women reported nausea and vomiting as the reason for decreased food consumption in our study. These data may suggest a higher prevalence of these symptoms than what has been previously reported in similar populations. In Nepal, nausea in the previous 7 d was reported among 6·2 % of un-supplemented women in the third trimester and vomiting among 3·7 % (24) . The percentage of women in the current study who reported illness as a reason for decreasing intake in late pregnancy (42 % of women eating less; 16 % of all women) was notable. In a study conducted in Gaibandha, Bangladesh among women in their first trimester of pregnancy (n 42 896), the most common symptoms reported in descending order were weakness that affected work, poor appetite, vaginal discharge, nausea, breathlessness, low-grade fever, lower abdominal pain and vomiting, and the most common illnesses reported in descending order were anaemia, morning sickness and excessive vomiting (25) . In a study from Sarlahi, Nepal, urinary or reproductive tract infection, lower abdominal pain, faintness and shortness of breath were common illnesses reported among women >28 weeks' gestation (n 7916) (24) . These other studies provide ideas of what illnesses the current study population may have experienced, as we did not examine this. Further investigation is needed to understand how these conditions can be alleviated. The high reported prevalence of illness as a reason for eating less might be due to a loss of appetite, in which case addressing the causes of illness may be adequate to increase intake during pregnancy, although there may be cultural beliefs or norms that prevent increased intake that should not be discounted. The indepth interviews suggested a high awareness that eating more during pregnancy is beneficial, yet women felt that they were not able to consume more. This perception warrants further investigation. Consumption of small, frequent meals is often recommended for pregnant women (26) (27) (28) , which we found to be widely known in this population. The weekly frequency of consumption of most food items was highest during late pregnancy, although the number of days per week that foods were consumed was fairly consistent over time, which may suggest that women were following the advice to increase the frequency of intake within a day during pregnancy. However, the portion sizes of micronutrientrich foods are typically small in this population (5) , so achieving micronutrient adequacy is unlikely even if the frequency of consumption has increased. Moreover, it is concerning that the frequency of ASF, lentil and RGLV intake was significantly lower among those who reported eating less food. While we did not ask women specifically about changing patterns of rice consumption, it is likely that women who reported eating less food overall were also consuming less rice. With rice being the major component of the diet and source of energy in this context, consuming less rice could have influenced achieving adequate energy intake during pregnancy, something we did not explore. 
*Reasons provided by women were included here if reported by 5 % or more during any time period. The sum of the percentages is greater than the total in the group because women were allowed to provide multiple reasons. †Percentage of those who reported eating less food during the time period. Gestational age at enrolment (weeks)
Ref., reference category. *Women who reported eating less food in late pregnancy compared with the pre-pregnancy diet. †OR represent bivariate associations between each risk factor and the odds of 'eating less' using mixed-model regression and accounting for the design effect. ‡The OR per one unit increase in gestational age at enrolment or asset index.
Interestingly, the two most common foods women reportedly ate less of during late pregnancy compared with pre-pregnancy were pineapple and nuts. Yet, these foods were consumed rarely among this population at any time point. Pineapple was also spontaneously reported as an avoided food item by 35 % of women who reportedly avoided foods in the late postpartum period. Approximately 72 % of women who reported eating less pineapple said that they did so because it was less available and 68 % of women who reported eating less nuts cited the same reason (data not shown). Illness and food aversion were also common reasons for consuming less of both nuts and pineapple, and concerns about health, religious beliefs and being a food that should be avoided during pregnancy were reasons women gave for consuming less pineapple.
Avoidance of certain foods was reported during all three time periods and was most common in the postpartum period. Taboos that result in avoidance of certain foods during pregnancy and early postpartum have been documented previously in Bangladesh (8, 29, 30) and we found that taboos surrounding nutrient-dense foods such as eggs, fish, leafy greens and meats exist in this population. However, our data are limited in that they do not differentiate between the types of eggs, fish, leafy greens and meat. For example, if a woman reported that she was avoiding duck eggs, her response was coded as 'eggs', although she may have continued to eat other, generally available eggs. Nevertheless, what is distinct about the findings from the current study is the high prevalence of avoiding certain foods at 6 months' postpartum. Previous studies suggest strong taboos regarding food and maternal care in the early (0-40 d) postpartum (29, 30) , but have not explored these beliefs and practices in the later postpartum period.
Weekly weight gain was significantly lower among women who reported eating less in late pregnancy compared with women who reported eating more or the same amount as before pregnancy. The Institute of Medicine recommends that normal-weight women gain, on average, 0·42 kg/week in the second and third trimester, and that underweight women gain an average of 0·51 kg/week (26) . In our study, where the prevalence of underweight was 28 %, the mean weight gain was 0·29 kg/week. While the difference among women who reported eating less was statistically significant compared with those who reported eating the same or more, the adjusted difference of 0·05 kg/week is quite small.
We identified several personal and household characteristics that were associated with eating less in late pregnancy in this context. We found that younger age (<20 years old) and being primigravid were associated with decreased odds of reporting eating less, which may represent a demographic shift in changed knowledge or perspectives about diet during pregnancy. Adolescent women typically gain more weight during pregnancy than older women in developed countries (31) , although this is not necessarily the case in developing countries. In a more comparable setting to ours, younger women (<16 years) in rural Nepal had a greater likelihood of mid-upper arm circumference decreasing throughout their pregnancy compared with older women (20-25 years) (32) . Similarly, another study reported that mid-upper arm circumference of teenagers in Bangladesh decreased from early pregnancy to postpartum in comparison to similar nonpregnant teenagers (33) . Thus, our finding that younger women are less likely to report eating less during late pregnancy is encouraging. ASF, animal-source foods; RGLV, red and green leafy vegetables. *Number of observations. †Tests the difference between the three time points, controlling for season, accounting for the design effect and adjusting for multiple comparisons using the Tukey-Kramer method. Significant between-group differences at P<0·05 within a column are indicated with different lower-case superscript letters. ‡Tests the difference between the three diet patterns, adjusted as described above. Significant between-group differences at P<0·05 within a row indicated with different upper-case superscript letters.
Karim et al. suggested in 2002 that improvements in knowledge regarding increased food intake during pregnancy are necessary in Bangladesh (7) . While our data suggest that changing awareness of diet recommendations during pregnancy should be considered, the in-depth interview data from our study suggest that most women, family members and CHW were aware of the increased dietary needs for pregnant women. Furthermore, the prevalence of women who reported that they believed women should eat less during pregnancy in our study was small. It is possible that in the 14 years since Karim et al.'s publication, awareness of dietary needs during pregnancy has increased among women and their families. LAMB has been operating in the north-west region of Bangladesh since the 1970s and the Community Health and Development Program provides a number of services including behaviour change communication related to nutrition within its health services. There are additional health programmes that operate in this region, including BRAC, which also provides health and nutrition services. Thus, improvements in knowledge alone may have limited impact on increasing food intake in this population. Levay et al. came to similar conclusions in a recent study conducted in Dhaka (34) . In that ethnographic study, women were found to be knowledgeable regarding healthy eating practices during pregnancy, yet high food prices and high food insecurity were barriers to eating well. We also found that lower socio-economic status, less education, food insecurity and season were all strong risk factors for maternal report of eating less. Poverty was a commonly reported reason for eating less, particularly in the postpartum period, suggesting economic barriers to adequate food intake. Being in a joint family, possibly an indicator of greater social support or higher socio-economic status, was associated with lower odds of eating less. These findings support the well-established relationship between food security, season and nutritional status in Bangladesh (35) . Although gender inequality and differential food allocation within households have been 
*Compared with the pre-pregnancy diet. †Data were missing on eggs (n 1), milk (n 1), nuts (n 2), Indian jujubes (n 1), guava (n 4), pineapple (n 2), cauliflower (n 2), tomato (n 2) and red leafy vegetables (n 2). ‡OR represent the risk of eating less of each food item comparing those who ate less with those who did not eat less, calculated using mixed-model logistic regression, including the random effect of cluster. The models for eating less poultry, other dairy and nuts did not include the random effect of cluster due to a failure in the model to converge. Mean values with unlike superscript letters were significantly different (P < 0·05) recognized previously as barriers to adequate nutrition in some contexts in South Asia (8, 36, 37) , these themes did not emerge from the participants in our study.
The present study has a number of important strengths and limitations. A strong longitudinal design, large sample size and novel compilation of analyses were implemented. It may be the first study to evaluate eating less during pregnancy and postpartum longitudinally, and to evaluate the association between this behaviour and diet quality as well as pregnancy weight gain. The combination of quantitative and qualitative methods allowed us to triangulate the perceptions of women, family members and health workers to more comprehensively understand beliefs about avoiding foods during pregnancy and the amount of food pregnant women should consume. Nevertheless, the study is limited by the fact that diet patterns and FFQ were based on maternal self-report, which is susceptible to social desirability bias (38, 39) , and may have resulted in under-reporting of eating less. Further, we did not use a quantitative diet assessment tool (e.g. 24 h recall or weighed food record) and therefore our measures of dietary intake lack information on portion size. Thus, we cannot quantify how macro-or micronutrient intake changed over the time periods. The lack of quantitative dietary data is especially challenging because of the difference in the frequency of intake recommendations between pregnancy and postpartum, as pregnant women were advised to consume small frequent meals. Finally, there is the potential for selection bias in the late pregnancy period due to the large number of early births and miscarriages in this population. However, among the women with missing data in the late pregnancy period, 70·3 % reported eating less food in the early pregnancy period, compared with 75·9 % among all women in the early pregnancy period, suggesting similar reporting patterns in early pregnancy.
Conclusion
In conclusion, eating less during pregnancy is of concern in this population. We did not find strong sociocultural factors that predicted this behaviour, but rather food aversions, illness, and nausea and vomiting were reasons women provided for eating less. Maternal report of eating less has implications with regard to diet quality and maternal weight gain. Weight gain during pregnancy was low in this population overall. While poor weight gain is of greater concern in the second and third trimesters, the implications of eating less for diet quality are cause for concern in both early and late pregnancy due to the increased micronutrient requirements for healthy fetal development. Interventions that address barriers to eating more during pregnancy, such as food aversions and illness, may be successful at improving maternal weight gain during pregnancy, and thus have beneficial effects on the health of the mother and fetus. Awareness of the key risk factors for eating less can help efforts to target high-risk groups early in pregnancy or even prior to conception. In some contexts, nutrition and health education programmes are adequate to address dietary behaviour in pregnancy and postpartum. However, in this context our results suggest that eating less is not the result of a knowledge gap, but due to other barriers including socio-economic factors and access to foods. The strong seasonal component of food availability, dietary intake, maternal weight gain and prevalence of eating less in this context is noteworthy. Investigators and programme planners must focus on interventions designed to improve maternal health in ways that are affordable, available yearround, culturally and socially acceptable, and feasible. In addition, the underlying perceptions and barriers that drive behaviours such as eating less during pregnancy must be addressed.
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